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Description 

[0001] The present invention relates to compositions 
for the percutaneous administration of opioid analgesics 
to the human body, and to percutaneous delivery sys- 
tems such as transdermal patches incorporating such 
compositions. 

[0002] Opioid analgesics are widely used in the treat- 
ment of moderate to severe pain, especially in terminal 
cancer or postoperative pain. The most widely used 
dosage forms of such opioid analgesics is tablet or in- 
jection. Tablets are the most favoured form because of 
ease of administration and convenience for domiciliary 
treatment. Controlled release tablets enabling once or 
twice a day dosing of for instance, morphine, oxycodone 
and hydromorphone are of increasing importance. 
[0003] A number of proposals have been recently 
made for the administration of opioid analgesics by per- 
cutaneous absorption, using a so called transdermal 
patch. 

[0004] Suggested opioid analgesics for this purpose 
are for instance, morphine, hydromorphone and bu- 
prenorphine, see for instance US Patent No. 5069 909, 
WO 94/10987, JP-A 2-191214. 
[0005] One disadvantage common to all dosage 
forms of narcotic opioids is that of drug abuse. Most 
abusers, in order to obtain the desired effect of an high, 
usually require a large single dose of drug, normally by 
bolus injection. As a result of this techniques have been 
developed by abusers for the extraction of the active 
principle from the, usually, solid dosage form into aque- 
ous and/or alcoholic solutions. However, because of the 
various excipients used in solid dosage forms this ex- 
traction is neither quick nor simple and serves to some 
degree as a disincentive. 

[0006] The development of transdermal patches con- 
taining drugs which may be attractive to abusers gives 
rise to the problem of achieving formulations which will 
not be convenient to be used as source of the drug for 
the abuser. In some designs of transdermal patches the 
drug is provided in solution in a reservoir which might 
be simply extracted by a hypodermic needle; in other 
designs the drug may be provided in a gel which may 
also be susceptible to easy abstraction and then disso- 
lution of the drug into an aqueous and/or alcoholic so- 
lution. US Patent No. 5149538 describes a misuse-re- 
sistive dosages form containing an opioid and an antag- 
onist for the opioid. WO 90/04965 describes composi- 
tions and dosage forms containing an abusable sub- 
stance and an antagonist of the abusable substance. 
[0007] An aim of the present invention is to provide a 
solution to the foregoing problem by providing a compo- 
sition for the percutaneous administration of an opioid 
analgesic, preferably a narcotic opioid analgesic, which 
includes the provision of a component susceptible to co- 
extraction with the opioid analgesic and which, when ad- 
ministered orally or by injection will distress the abuser. 
The distressing substance is atropine or an ergolide or 



a pharmaceutical^ acceptable salt thereof. Alternative- 
ly, the distressing substance is ipecacaunha or a deriv- 
ative thereof. 

[0008] According to one aspect of the present inven- 

s tion there is provided a composition for the percutane- 
ous administration of an opioid analgesic, preferably a 
narcotic opioid analgesic, which comprises a therapeu- 
tic amount of the opioid analgesic in association with a 
vehicle or means for providing a transdermal flux of the 

10 opioid analgesic when applied to a human body surface 
or membrane and quantity of the distressing substance 
which, when ingested orally or as parenteral bolus in- 
jection together with the opioid analgesic will produce a 
distressful reaction in the recipient. 

15 [0009] Bydistressful reaction is meanta reaction such 
as vomiting, severe headache or other reaction that will 
tend to create an aversion to any further attempt to use 
a similar composition as a source of drug for abuse. 
[0010] The distressing substance may be any sub- 

20 stance which will achieve the distressful reaction when 
dosed orally or by parenteral bolus injection in an 
amount which it is convenient to incorporate into a 
transdermal delivery device. 

[0011] The distressing substance, may for example, 
25 be an ergolide. Among the substances which may be 
used are for example ergolides such as bromocriptin, 
lisoline, pergolide, lysuride and their salts such as the 
maleates, and emetics such as Ipecacuanha. Other 
suitable substances include atropine or salts thereof. 
30 [0012] The distressing substance, if it is non-per- 
meant may be incorporated in the same vehicle as the 
opioid analgesic, and the vehicle may include a pene- 
tration enhancer. 

[0013] In order to check whether the distressing sub- 
35 stance is likely to be non-permeant the formulation can 
be tested in the donor phase in in vitro experiments em- 
ploying a standard Franz cell arrangement with a suita- 
ble circulating recipient phase which may be buffered to 
e.g. pH 7.4 and a layer of human stratum corneum as 
40 barrier. The amount of drug and distressing substance 
which is absorbed through the barrier into the recipient 
phase can be observed by determination of the concen- 
tration in the recipient phase using HPLC testing of that 
phase. The test parameters can be readily optimised by 
45 the skilled person for the opioid analgesic which is being 
formulated and the test will then enable the selection of 
a distressing substance which is non-permeating under 
those conditions. 

[0014] The opioid analgesic may be chosen from e. 

so g., morphine, hydromorphone, buprenorphine, keta- 
mine, fentanyl, tramadol or pharmaceutical^ accepta- 
ble, percutaneously transmissible salts thereof. 
[0015] The compositions may incorporate the opioid 
analgesics in any vehicle conventionally used in 

55 transdermal compositions; thus it may, for example be 
dissolved in an aqueous and/or alcoholic solution, or in- 
corporated in a suitable matrix including a pressure sen- 
sitive adhesive and will usually include a penetration en- 
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hancer, or it may be incorporated in a material consisting 
substantially of penetration enhancer. 
[0016] The composition will be incorporated in a 
transdermal device which may be of conventional form. 
[0017] The device may, accordingly be an adhesive 
matrix type patch and comprise an impermeable back- 
ing layer, a matrix layer which contains the opioid anal- 
gesic and a penetration enhancer and distressing sub- 
stance. The matrix layer may be a microporous material 
impregnated with the opioid analgesic penetration en- 
hancer and distressing substance. A variety of polymers 
which can be used as a microporous matrix are known 
and include a microporous polypropylene such as Cel- 
gard sold by Celanese Corp., Charlotte, N.C., USA 
might be used. 

[0018] Alternatively, the device may be of the reser- 
voir type. Such devices are taught for example in US 
Patent Nos. 4379 454 and 4943 435. Devices of this 
type include an impermeable backing layer, an analge- 
sic reservoir, a drug permeable membrane and an ad- 
hesive layer. In devices of this kind the distressing sub- 
stance may be incorporated in the reservoir together 
with the opioid analgesic provided it is non-permeant 
through the drug permeable membrane or is non-per- 
meant through human skin. 

[0019] Yet a further type of patch is a monolithic sys- 
tem in which a non-porous matrix is swollen with dis- 
solved penetration enhancer, opioid analgesic and dis- 
tressing agent. The choice of monolithic carrier or vehi- 
cle depends on the penetration enhancer and the ma- 
terials which might be used are, for example acrylate 
and methacrylate copolymers. Monomers of these ma- 
terials such as hydroxy ethyl methacrylate dissolved in 
a mixture of opioid analgesic, penetration enhancer and 
distressing agent can be polymerised by a suitable free 
radical polymerisation reaction to yield a cross-linked 
gel containing drug and enhancer. 
[0020] Suitable transdermal devices, which may be 
modified in accordance with the present inventive con- 
cept include those described in for example EP-0 577 
622, WO 87/06144, WO 94/02119 and US 5375645. 
[0021] The amount of opioid analgesic included in a 
transdermal device according to the invention will de- 
pend upon the blood levels of the opioid which are de- 
sired for adequate analgesic effect, the transdermal flux 
and the desired duration of action of the device. The de- 
termination of these amounts are known from the liter- 
ature or can readily be found by the skilled person. 
[0022] The amount of distressing substance, to be in- 
corporated in a transdermal device according to the in- 
vention as indicated above, is determined by the re- 
quirement that it will be sufficient to cause distress to an 
abuser to whom it is administered orally or, as appropri- 
ate by percutaneous bolus injection. For instance in the 
case of the ergolides an amount in the range of 5-1 Omg 
or more may be suitable, and in the cause of Ipecacuan- 
ha 0.1 to 2mg may be suitable. Suitable amounts of 
these components can be readily determined by suita- 



ble trials and experiments. 

[0023] In preferred embodiments the distressing sub- 
stance is chosen to be non-permeant either through a 
membrane which is permeable to the opioid analgesic 

s or non-permeant through human skin. In other preferred 
embodiments of a transdermal device the distressing 
substance is separated from the opioid analgesic or is 
contained in a separate compartment the location of the 
distressing agent, however being such that in order to 

10 remove the opioid analgesic from the device the dis- 
tressing substance must also be released therewith. 
[0024] In one preferred embodiment, a composition 
or device according to the invention contains buprenor- 
phine or pharmaceutical^ acceptable salt thereof as the 

15 opioid analgesic and atropine or pharmaceutical^ ac- 
ceptable salt thereof, or an ergolide or pharmaceutical^ 
acceptable salt thereof or ipecacuanha as the distress- 
ing substance. 



1 . A composition for the percutaneous administration 
of an opioid analgesic which includes a substance 

25 susceptible to co-extraction with the opioid analge- 
sic and which, when administered orally or by injec- 
tion after extraction by an abuser will distress the 
abuser, the distressing substance being atropine or 
an ergolide or a pharmaceutical^ acceptable salt 

30 thereof or ipecacuanha. 

2. A composition according to claim 1 which compris- 
es a therapeutic amount of the opioid analgesic in 
association with a vehicle or means for providing a 

35 transdermal flux of the opioid analgesic when ap- 
plied to a human body surface or membrane and a 
quantity of the distressing substance which, when 
ingested orally or as parenteral bolus injection to- 
gether with the opioid analgesic will produce the dis- 

40 tressful reaction in the recipient. 

3. A composition according to claim 1 or 2, wherein 
the distressing substance is an ergolide chosen 
from bromocriptin, lisoline, pergolide, lysuride or a 

45 salt thereof. 

4. A composition according to any preceding claim, 
wherein the distressing substance is non-permeant 
and is incorporated in a vehicle being the same ve- 

so hide as for the opioid analgesic. 

5. A composition according to claim 4, wherein the ve- 
hicle includes a penetration enhancer. 

55 6. A composition according to any preceding claim, 
wherein the opioid analgesic is chosen from mor- 
phine, hydromorphone, buprenorpbine, ketamine, 
fentanyl, tramadol, or pharmaceutical^ acceptable 
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and percutaneously transmissible salts thereof. 

A composition according to any preceding claim 
wherein the opioid analgesic is a narcotic opioid an- 
algesic. 

A composition according to any preceding claim, 
wherein the opioid analgesic is in an aqueous and/ 
or alcoholic solution, or incorporated in a matrix in- 
cluding a pressure sensitive a 



9. A transdermal device containing a composition ac- 
cording to any preceding claim. 

10. A device according to claim 9 which is an adhesive 
matrix patch and comprises an impermeable back- 
ing layer, a matrix layer which contains the opioid 
analgesic and a penetration enhancer and distress- 
ing substance. 

11. A device according to claim 9 which is a reservoir 
device. 

12. A device according to claim 9 which is monolithic 
patch. 



id-Analgetikums, wenn dieselbe auf die Oberflache 
oderauf eine Membran des menschlichen Korpers 
aufgetragen wird, und eine gewisse Menge der ei- 
nen Schmerzen hervorrufenden Substanz, welche, 
wenn sie oral Oder als eine parenterale Bolusinjek- 
tion zusammen mit dem Opioid-Analgetikum aufge- 
nommen wird, die den Schmerzen hervorrufende 
Reaktion bei dem Empfanger auslosen wird. 

Zusammensetzung gemaft Anspruch 1 Oder 2, in 
welcher die den Schmerzen hervorrufende Sub- 
stanz aus einem Ergolid besteht, welches ausge- 
wahlt wird unter Bromocriptin, Lisolin, Pergolid, Ly- 
surid Oder einem Salz derselben. 

Zusammensetzung gemaft irgendeinem der vor- 
hergehenden Anspruche, in welcher die den 
Schmerzen hervorrufende Substanz nicht durch- 
dringend ist und in einem Transportmittel eingebun- 
den ist, welches dasselbe Transportmittel ist wie fur 
das Opioid-Analgetikum. 

Zusammensetzung gemaft Anspruch 4, in welcher 
das Transportmittel ein Verstarkungsmittel fur die 
Penetration enthalt. 



13. A composition according to any of claims 1 to 8 or 
a device according to any of claims 9 to 12 which 
contains buprenorphine or pharmaceutical^ ac- 
ceptable salt thereof as the opioid analgesic and at- 
ropine or pharmaceutical^ acceptable salt thereof, 
or an ergolide or pharmaceutical^ acceptable salt 
thereof or ipecacuanha as the distressing sub- 
stance. 



Patentanspruche 



6. Zusammensetzung gemaft irgendeinem der vor- 
hergehenden Anspruche, in welcher das Opioid- 
Analgetikum ausgewahlt wird unter Morphin, Hy- 
dromorphon, Buprenorphin, Ketamin, Fentanyl, 
Tramadol Oder pharmazeutisch annehmbaren und 
perkutan ubertragbaren Salzen derselben. 

7. Zusammensetzung gemaft irgendeinem der vor- 
hergehenden Anspruche, in welcher das Opioid- 
Analgetikum aus einem narkotischen Opioid-Anal- 
getikum besteht. 



Zusammensetzung fur eine perkutane Verabrei- 
chung eines Opioid-Analgetikums, welche eine 
Substanz enthalt, welche geeignet ist fur eine ge- 
meinsame Extraktion mit dem Opioid-Analgetikum 
und welche, wenn sie nach der Extraktion von einer 
fur eine missbrauchliche Anwendung verantwortli- 
chen Person oral Oder durch eine Injektion verab- 
reicht wird, bei der fur die missbrauchliche Anwen- 
dung verantwortlichen Person einen Schmerzen 
hervorrufen wird, wobei die einen Schmerzen her- 
vorrufende Substanz aus Atropin Oder aus einem 
Ergolid Oder aus einem pharmazeutisch annehm- 
baren Salz derselben Oder aus einem Ipecacuanha 



2. Zusammensetzung gemaft Anspruch 1 , welche als 
Inhalt aufweist; eine therapeutische Menge des 
Opioid-Analgetikums in Verbindung mit einem 
Transportmittel Oder mit einem Hilfsmittel fur die Be- 
reitstellung eines transdermalen Flusses des Opio- 



8. Zusammensetzung gemaft irgendeinem der vor- 
40 hergehenden Anspruche, in welcher das Opioid- 
Analgetikum sich in einer wassrigen und/oderalko- 
holischen Losung befindet, Oder in einer Matrix ein- 
gebunden ist, welche ein druckempfindliches Kle- 
bemittel enthalt. 

9. Transdermal Einrichtung, welche eine Zusam- 
mensetzung gemaft irgendeinem der vorhergehen- 
den Anspruche enthalt. 

so 10. Einrichtung gemaft Anspruch 9, welche aus einem 
haftenden Matrixheftpflaster besteht und welche 
enthalt; eine undurchlassige Verstarkungsschicht, 
eine Matrixschicht, welche das Opioid-Analgetikum 
aufweist, und ein Verstarkungsmittel fur die Pene- 

55 tration sowie eine die Schmerzen hervorrufende 
Substanz. 

11. Einrichtung gemaft Anspruch 9, welche aus einer 
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Reservoirvorrichtung besteht. 

12. Einrichtung gemaft Anspruch 9, welche aus einem 
monolithisches Pflaster besteht. 

13. Zusammensetzung gemaft irgendeinem der An- 
spruche von 1 bis 8 Oder Einrichtung gemaft irgend- 
einem der Anspruche von 9 bis 12, welche enthalt; 
Buprenorphin oderein pharmazeutisch annehmba- 
res Salz desselben als das Opioid-Analgetikum und 
Atropin Oder ein pharmazeutisch annehmbares 
Salz desselben, Oder ein Ergolid Oder ein pharma- 
zeutisch annehmbares Salz desselben Oder Ipeca- 
cuanha als die einen Schmerzen hervorrufende 
Substanz. 



opioide est choisi parmi la morphine, I'hydromor- 
phone, la buprenorphine, la ketamine, le fentanyl, 
le tramadol ou des sels pharmaceutiquement ac- 
ceptables et transmissibles par voie percutanee de 
s ceux-ci. 

7. Composition suivant I'une quelconque des revendi- 
cations precedentes, dans laquelle I'analgesique 
opioide est un analgesique opioide narcotique. 

10 

8. Composition suivant I'une quelconque des revendi- 
cations precedentes, dans laquelle I'analgesique 
opioide est dans une solution aqueuse et/ou alcoo- 
lique ou incorpore dans une matrice incluant un ad- 

15 hesif sensible a une pression. 



Revendications 

1. Composition pour I'administration percutanee d'un 
analgesique opioide qui inclut une substance de 
nature a etre co-extraite avec I'analgesique opioide 
et qui, lorsqu'elle est administree oralement ou par 
injection apres extraction par un toxicomane, en- 
trainera des troubles sur le toxicomane, la substan- 
ce entrainant des troubles etant I'atropine ou un er- 
golide ou un sel pharmaceutiquement acceptable 
de ceux-ci ou I'ipecacuanha. 

2. Composition suivant la revendication 1, qui com- 
prend une quantite therapeutique de I'analgesique 
opioide en association avec un vehicule ou un 
moyen pour donner un flux transdermique de I'anal- 
gesique opioide lorsqu'il est applique a une surface 
ou une membrane du corps humain et une quantite 
de la substance entrainant des troubles qui, lors- 
qu'elle est ingeree oralement ou comme une injec- 
tion parenteral d'un bolus accompagnee de I'anal- 
gesique opioide, produira la reaction entrainant des 
troubles chez le receveur. 

3. Composition suivant la revendication 1 ou 2, dans 
laquelle la substance entrainant des troubles est un 
ergolide choisi parmi la bromocriptine, la lisoline, le 
pergolide, le lysuride ou un sel de ceux-ci. 



9. Dispositif transdermique contenant une composi- 
tion suivant I'une quelconque des revendications 
precedentes. 

10. Dispositif suivant la revendication 9, qui est un 
patch a matrice adhesive et comprend une couche 
support impermeable, une couche de matrice qui 
contient I'analgesique opioide et une substance 
augmentant la penetration et la substance entrai- 
nant des troubles. 

1 1 . Dispositif suivant la revendication 9, qui est un dis- 
positif a reservoir. 

12. Dispositif suivant la revendication 9, qui est un 
patch monolithique. 

13. Composition suivant I'une quelconque des revendi- 
cations 1 a 8 ou dispositif suivant I'une quelconque 
des revendications 9 a 1 2, qui contient de la bupre- 
norphine ou un sel pharmaceutiquement accepta- 
ble de celle-ci en tant qu'analgesique opioide et de 
I'atropine ou un sel pharmaceutiquement accepta- 
ble de celle-ci ou un ergolide ou un sel pharmaceu- 
tiquement acceptable de celui-ci ou de I'ipeca- 
cuanha en tant que substance entrainant des trou- 



4. Composition suivant I'une quelconque des revendi- 
cations precedentes, dans laquelle la substance 
entrainant des troubles est non penetrante et elle 
est incorporee dans un vehicule qui est le meme so 
vehicule que pour I'analgesique opioide. 



5. Composition suivant la revendication 4, dans la- 
quelle le vehicule inclut une substance augmentant 
la penetration. 55 



6. Composition suivant I'une quelconque des revendi- 
cations precedentes, dans laquelle I'analgesique 
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